CLIPPEDIMAGE= JP411040608A 



PAT-NO: JP411040608A 

DOCUMENT- IDENTIFIER: JP 11040608 A 

TITLE: SEMICONDUCTOR DEVICE AND ITS MOUNTING METHOD 

PUBN-DATE: February 12, 1999 

INVENTOR- INFORMATION : 
NAME 

KIKUCHI, HIROSHI 
ANDO, HIDEKO 



COUNTRY 
N/A 

APPL-NO: JP09196994 
APPL-DATE: July 23, 1997 
INT-CL (IPC): H01L021/60 
ABSTRACT: 

PROBLEM TO BE SOLVED: To extend the connection life of a 
solder bump, and also, 

improve the connection reliability of the solder bump. : 

SOLUTION: This device comprises a device body part 3 
equipped with an element 

mounting board 2 on which a semiconductor chip 1 is 
mounted, a printed board 5 

where the device body 3 is mounted through a solder bump 4, 
and a support 

member 6 which is made of material larger in thermal 
expansion coefficient than 

the solder to form the solder bump 4 and further is made 
lower than the level 

of the solder bump 4 after mounting of the device body part 
3. Then, at fusion 

of the solder bump 4 at the time of mounting the device 
body part 3 on the 

printed board 5 through the solder bump 4, the support 
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member 6 contacts with 

the element mounting board 2 and the printed board 5, and 
supports, the device 
body part 3 . 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the semiconductor device which 
connects an element loading substrate and a mounting substrate (printed circuit board) by the solder bump who is a b 
electrode, and its mounting method about a semiconductor manufacturing technology. 
[0002] ; 

[Description of the Prior Art] the technology explained below this invention - research - it faces completing, this 
invention person inquires, and the outline is as follows 

[0003] Although the personal computer (it abbreviates to a personal computer henceforth) which needs high efficien 
and a low price central arithmetic unit (MPU) is used in various fields, the demand of the multi-fiinctionalization fro 
a user or highly-efficient-izing is becoming strong. 

[0004] In addition, as for the function (it accelerates especially) of a personal computer, the most is determined by th 
central arithmetic unit. 

[0005] Then, the semiconductor device called BGA (Ball Grid Array) is known as an example of the semiconductor 
device corresponding to improvement in the speed. 

[0006] Although an equipment book soma equipped with the element loading substrate in which the semiconductor 
device was carried is mounted in a printed circuit board (mounting substrate) through a solder bump, since the calori 
value of Above BGA from a semiconductor device also increases with improvement in the speed of a central arithme 
unit, it has some which radiator material, such as a thermal diffusion board, is attached [ some ] in a semiconductor 
device, and raise thermolysis nature as the cure. 

[0007] Here, BGA is indicated by Nikkei Business Publications, May 31, 1993 issue, Susumu Koyama, Kunihiko 

Naruse (**), "practice lecture VLSI packaging technology (below)", and 174 pages, for example. 

[0008] 

[Problem(s) to be Solved by the Invention] However, in BGA of said technology, when the equipment book soma is 
mounted in a printed circuit board, the weight of the aforementioned equipment book soma is applied to a solder bum 
as it is on the structure. 

[0009] For this reason, attaching big radiator material in a semiconductor device leads to causing bump crushing. 
Therefore, let it be a problem for it to be difficult to install big radiator material. 

[0010] Moreover, even if it did not generate crushing of a solder bump, when radiator material is attached in a 
semiconductor device, a solder bump's connection height may become low, thereby, a solder bump's connection life 
short and a bird clapper is made a problem by the weight of the equipment book soma. 

[001 1] The purpose of this invention is to offer the semiconductor device which raises a solder bump's connection 
reliability, and its mounting method while it controls the bump height at the time of solder bump melting and prolon 
a solder bump's connection life. 

[0012] The other purposes and the new feature will become clear from description and the accompanying drawing of 

this specification at the aforementioned row of this invention. 

[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. 

[0014] Namely, the equipment book soma which the semiconductor device of this invention equips with the element 
loading substrate in which the semiconductor device was carried, It is formed of material with a bigger coefficient of 
thermal expansion than the mounting substrate which mounts the aforementioned equipment book soma through the 
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aforementioned solder bump, and the solder which forms the aforementioned solder bump. And it has the supporter 
"material formed lower than the height of the aforementioned solder bump after the aforementioned equipment book 
soma mounting. At the time of melting of the aforementioned solder bump at the time of mounting the aforemention 
equipment book soma in the aforementioned mounting substrate through the aforementioned solder bump, the 
aforementioned supporter material contacts the aforementioned element loading substrate and the aforementioned 
mounting substrate, and supports the aforementioned equipment book soma. 

[0015] Thereby, even if the weight of an equipment book soma increases, the height of the solder bump at the time o 
solder bump melting is controlled by supporter material, and an equipment book soma can be mounted in a mounting . 
substrate. 

[0016] Therefore, while being able to prevent bump crushing at the time of solder bump melting, consequently being 
able to prevent solder bumps' short-circuit, a solder bump's connection reliability can be improved. 
[0017] Moreover, the mounting method of the semiconductor device of this invention is formed lower than the heigh 
of the solder bump after mounting the equipment book soma of a semiconductor device. And the process for which t 
element loading substrate or mounting substrate which has the supporter material formed of material with a bigger 
coefficient of thermal expansion than the aforementioned solder bump's solder is prepared, The process which carrie 
semiconductor device in the aforementioned element loading substrate, and forms the aforementioned equipment boo 
soma, A gap is formed between the aforementioned supporter material, the aforementioned mounting substrate, or th 
aforementioned element loading substrate. The process which arranges the aforementioned equipment book soma 
equipped with the aforementioned element loading substrate in which the aforementioned semiconductor device was 
carried through the aforementioned solder bump on the aforementioned mounting substrate, The process which 
connects electrically the aforementioned element loading substrate and the aforementioned mounting substrate by th 
aforementioned solder bump while fusing the aforementioned solder bump and supporting the aforementioned 
equipment book soma by the aforementioned supporter material, While stiffening the aforementioned solder bump, t 
aforementioned supporter material is shrunk, and it is in the state in which the gap was formed between the 
aforementioned supporter material, the aforementioned mounting substrate, or the aforementioned element loading 
substrate, and has the process which mounts the aforementioned equipment book soma through the aforementioned 
solder bump on the aforementioned mounting substrate. 
[0018] 

[Embodiments of the Invention] Hereafter, the gestali of operation of this invention is explained in detail based on a 
drawing. 

[0019] The cross section showing an example of the gestalt of operation of the structure of the semiconductor device 
according [ drawing 1 ] to this invention, the bottom plan view showing an example of the gestalt of operation of the 
installation state of supporter material [ in / the element loading substrate of the semiconductor device of this 
invention / in drawing 2 ], drawing 3 (a), (b), and (c) are the expansion fragmentary sectional views showing an 
example of the gestalt of implementation of the mounting method of the semiconductor device of this invention. 
[0020] The equipment book soma 3 which has the same structure as BGA is mounted in a printed circuit board 5 
through the solder bump 4, and the semiconductor device by the gestalt of this operation connects electrically the 
element loading substrate 2 and printed circuit board 5 of the equipment book soma 3 by two or more solder bumps 4 
stationed in the shape of a grid, and mounts the equipment book soma 3 in a printed circuit board 5. 
[0021] The equipment book soma 3 equipped with the element loading substrate 2 in which the semiconductor chip 1 
(LSI (Large Scale Integration)) which is a semiconductor device was carried when the composition of the 
aforementioned semiconductor device shown in drawing 1 was explained, The printed circuit board 5 (mounting 
substrate) which mounts the equipment book soma 3 through the solder bump 4, It is formed of material with a bigge 
coefficient of thermal expansion than the solder which forms the solder bump 4. And it consists of supporter materia 
formed lower than the height of the solder bump 4 after equipment book soma 3 mounting. At the time of melting of 
the solder bump 4 at the time of mounting the equipment book soma 3 in a printed circuit board 5 through the solder 
bump 4, the supporter material 6 contacts the element loading substrate 2 and a printed circuit board 5, and supports 
equipment book soma 3. 

[0022] Here, it is electrically connected to the element loading substrate 2 while CCB bump connection is made by t 
CCB (Controlled Collapse bonding) bump 7 who changes from solder etc. to the element loading substrate 2 and the 
surface mount of the semiconductor chip 1 is carried out to the element loading substrate 2 by this. 
[0023] Furthermore, the equipment book soma 3 reinforces the CCB bump 7 with the closure resin 8, and attaches an 
forms the radiator material 9 in surface; lb of a semiconductor chip 1, and uses the thermosetting resin of for exampl 
an epoxy system etc. for the aforementioned closure resin 8 while it closes the semiconductor chip 1 carried in the 
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element loading substrate 2 on the element loading substrate 2 with the closure resin 8 (resin for under-filling). 
[0024] Moreover, it is also called the BGA base, for example, is formed of a glass epoxy resin etc., and a flat-surface 
configuration accomplishes a square, and the element loading substrate 2 is mounted in a printed circuit board 5 by t 
or more solder bumps 4 stationed in the shape of a grid. 

[0025] Furthermore, a printed circuit board 5 is a mounting substrate in which various semiconductor devices, 

electronic parts, etc. are carried, for example, is formed with the resin of an epoxy system etc. 

[0026] Moreover, the supporter material 6 is formed so that it may become lower than the height of the solder bump 

after preventing bump crushing of this solder bump 4 at the time of solder bump 4 melting, and being formed by 

material with a bigger coefficient of thermal expansion than the solder which forms the solder bump 4, for example, 

same glass epoxy resin as the element loading substrate 2, and mounting the equipment book soma 3 in a printed circ 

boards. 

[0027] The coefficient of thermal expansion of the aforementioned glass epoxy resin is 30xl0-6/degree C as an 
example, and the coefficient of thermal expansion of the solder used for the solder bump 4 is 24xl0-6/degree C as an 
example. 

[0028] Moreover, the melting point of the aforementioned solder is about 1 83 degrees C, when composition of for 
example, the aforementioned solder is Pb-63wt%Sn. 

[0029] The case where the supporter material 6 is formed in the element loading substrate 2 of the equipment book 
soma 3, and Gap a (refer to drawing 3 (c)) is formed between the supporter material 6 arid a printed circuit board 5 in 
the semiconductor device of the gestalt of this operation here after mounting to the printed circuit board 5 of the 
equipment book soma 3 is explained. 

[0030] That is, it is expressed with H**h+a, when the height of the solder bump 4 after equipment book soma 3 
mounting is set to H, the height of the supporter material 6 is set to h and the gap of the supporter material 6 and a 
printed circuit board 5 is set to a, as shown in drawing 3 (c). 

[003 1] In addition, as the longitudinal section is formed in the shape of [ square ] a frame (refer to drawing 2 ) and th 
supporter material 6 is shown in drawing 1 , periphery section 6a of the supporter material 6 of the shape of this fram 
is formed in the same size as periphery section 2a of the element loading substrate 2. 

[0032] Furthermore, in the gestalt of this operation, in case the element loading substrate 2 is manufactured, the case 
where the supporter material 6 is formed in the element loading substrate 2 and one is explained. 
[0033] That is, the appearance configuration of the supporter material 6 is formed in the shape of [ which met mostly 
periphery section 2a of the element loading substrate 2 ] a frame, and the supporter material 6 of the shape of this fra 
is beforehand formed in the element loading substrate 2 and one in the manufacturing process of the element loading 
substrate 2. 

[0034] Moreover, the radiator material 9 by which the semiconductor device of the gestalt of this operation was form 
in the tooth back (it is the thing of surface lb and henceforth referred to as surface lb with the gestalt of this operatio 
of electrode forming face la of a semiconductor chip 1 and an opposite side of aluminum etc. in the equipment book 
soma 3 is attached. 

[0035] In addition, the radiator material 9 attached in the semiconductor device of the gestalt of this operation is the 
thing of the grade as the element loading substrate 2 that the superficial size is the same. 

[0036] Moreover, it sets to the aforementioned semiconductor device, and the signal from a semiconductor chip 1 is 
expanded and spread within the element loading substrate 2, and is told to a printed circuit board 5 after that. 
[0037] Next, the mounting method of the semiconductor device of the gestalt this operation is explained. 
[0038] In addition, the gestalt of this operation explains the case where the frame-like supporter material 6 is formed 
the element loading substrate 2 by one, and Gap a is formed between the supporter material 6 and a printed circuit 
board 5 after mounting to the printed circuit board 5 of the equipment book soma 3. 

[0039] First, as shown in drawing 3 , the element loading substrate 2 which has the supporter material 6 of height h 
which was formed lower than height H of the solder bump 4 after mounting the equipment book soma 3 of a 
semiconductor device, and was formed of material with a bigger coefficient of thermal expansion (the gestalt of this 
operation glass epoxy resin) than the solder bump's 4 solder is prepared (H>h). 

[0040] With the gestalt of this operation here, since it is the case where the frame-like supporter material 6 is formed 
the element loading substrate 2 by one, in case the element loading substrate 2 is manufactured, the frame-like 
supporter material 6 (refer to drawing 2 ) is also formed in the element loading substrate 2 by one using the formatio 
method of a multilayer substrate. 

[0041] In addition, in case the frame-like supporter material 6 is formed not as the element loading substrate 2 and o 
but as another piece and back shell junction is carried out at the element loading substrate 2, the position of periphery 
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section 2a of the element loading substrate 2 and periphery section 6a of the frame-like supporter material 6 is doubl 
" and the frame-like supporter material 6 is attached in the element loading substrate 2 with adhesives. 
[0042] Thereby, the element loading substrate 2 which formed the supporter material 6 of height h can be prepared. 
[0043] Then, as shown in drawing 1 , a semiconductor chip 1 is carried in the element loading substrate 2, and the 
radiator material 9 is attached in a semiconductor chip 1, and the equipment book soma 3 is formed. 
[0044] In the case of chip mounting, CCB bump connection of the semiconductor chip 1 is made at the element load 
substrate 2 using the CCB bump 7. 

[0045] Thereby, chip mounting is performed and a semiconductor chip 1 and the element loading substrate 2 are 
connected electrically. 

[0046] Then, the closure resin 8 is applied to the CCB bump's 7 joint, and the circumference of a semiconductor chip 
(supply), and a semiconductor chip 1 and the CCB bump's 7 joint are protected with the closure resin 8. 
[0047] Then, the radiator material 9 is attached in the tooth back of a semiconductor chip 1, i.e., surface lb, using the 
adhesives of an epoxy system etc. 

[0048] Furthermore, as the solder bump 4 is supplied on the predetermined part on a printed circuit board 5, then it is 
shown in drawing 3 (a), a predetermined opening (opening of a larger grade a little than Gap a) is formed between th 
supporter material 6 and a printed circuit board 5, and the equipment book soma 3 equipped with the element loading 
substrate 2 in which the semiconductor chip 1 (refer to drawing 1 ) was carried is arranged through the solder bump 
on a printed circuit board 5. 

[0049] Under the present circumstances, predetermined bump loading electrode 2b of the element loading substrate 2 
and predetermined bump loading electrode 5a of a printed circuit board 5 are arranged in the position to which both 
were made to correspond through the solder bump 4. 

[0050] Then, the equipment book soma 3 and the element loading substrate 2 of the state which shows in drawing 3 
are carried in to the reflow furnace (not shown) in which predetermined temperature, for example, 200-240-degree C 
elevated-temperature atmosphere, was formed, and it lets these pass at the aforementioned reflow furnace. 
[0051] Then, in the aforementioned reflow furnace, if the solder bump 4 is heated and it fuses, the equipment book 
soma 3 will descend slightly with the weight of the radiator material 9, or the weight of element loading substrate 2 
self. 

[0052] Under the present circumstances, since the coefficient of thermal expansion of the supporter material 6 is larg 
than the solder bump's 4 coefficient of thermal expansion, it is also expanding thermally the supporter material 6. 
[0053] Then, if the solder bump 4 fuses and the equipment book soma 3 descends, as shown in drawing 3 (b), the 
supporter material 6 can contact a printed circuit board 5, and can support the equipment book soma 3 by the suppor 
material 6. 

[0054] Consequently, in order to support the equipment book soma 3 by the supporter material 6, it does not descend 
any more. Therefore, generating of bump crushing at the time of solder bump 4 melting can be prevented. 
[0055] In other words, there is no connection height (the solder bump's 4 height in drawing 3 (b)) of the solder bump 
with a bird clapper lower than height h of the supporter material 6. 

[0056] Thereby, the element loading substrate 2 and a printed circuit board 5 are electrically connected by the solder 
bump 4, supporting the equipment book soma 3 by the supporter material 6. 

[0057] Then, the aforementioned semiconductor device is taken out outside the aforementioned reflow furnace. 
[0058] After predetermined-time progress, the solder bump 4 gets cold, and returns and hardens in ordinary 
temperature. 

[0059] Furthermore, as shown in drawing 3 (c), with the solder bump's 4 hardening, the supporter material 6 also get 
cold and is contracted. 

[0060] Since the supporter material 6 which consists of a glass epoxy resin at this time is formed so that a coefficien 
thermal expansion may be large and it may become lower than the height of the solder bump 4 after equipment book 
soma 3 mounting beforehand from solder, it contracts to height h and Gap a is formed between the supporter materia 
and a printed circuit board 5 of this. 

[0061] Consequently, where Gap a is formed between the supporter material 6 and a printed circuit board 5, the 
equipment book soma 3 can be mounted through the solder bump 4 on a printed circuit board 5, and, thereby, the 
equipment book soma 3 and a printed circuit board 5 are electrically connected by the solder bump 4. 
[0062] In addition, by forming Gap a, the solder bump 4 is doing bump junction, where it did not receive any stress 
other than the load from equipment book soma 3 self and flexibility is maintained. 

[0063] According to the semiconductor device and its mounting method of a gestalt of this operation, the following 
operation effects are acquired. 
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J0064] That is, in case the equipment book soma 3 of the aforementioned semiconductor device is mounted in a prin 
circuit board 5, even if the weight of the equipment book soma 3 increases by having the supporter material 6 which 
supports the equipment book soma 3 at the time of the solder bump's 4 melting, the height of the solder bump 4 at th 
time of solder bump 4 melting is controlled by the supporter material 6, and the equipment book soma 3 can be 
mounted in a printed circuit board 5. 

[0065] While being able to prevent bump crushing at the time of solder bump 4 melting, consequently being able to 
prevent short-circuit of solder bump 4 comrades by this, the solder bump's 4 connection reliability can be improved. 
[0066] Moreover, the equipment book soma 3 can be supported, without crushing the solder bump 4, even if the wei 
of the equipment book soma 3 increases by supporting the equipment book soma 3 by the supporter material 6 at the 
time of solder bump 4 melting. 

[0067] While this is enabled to attach in a semiconductor chip 1 the big radiator material 9 (for example, radiator 
material 9 shown in drawing 6 ) and it can improve the thermolysis nature of a semiconductor chip 1, highly efficien 
ization of the semiconductor device equipped with the equipment book soma 3 can be attained. 
[0068] Furthermore, the height (here thing of height H) of the solder bump 4 at the time of mounting is securable by 
controlling the solder bump's 4 height by the supporter material 6, and mounting the equipment book soma 3. 
[0069] Since the solder bump's 4 height can prevent a bird clapper by this lower than a design value consequently, th 
solder bump's 4 connection life can be prolonged. 

[0070] Moreover, this supporter material 6 is formed of material with a bigger coefficient of thermal expansion (the 
gestalt of this operation glass epoxy resin) than solder, and when the supporter material 6 cooled down and contracts 
with the solder bump's 4 hardening by being formed so that it may become lower than the height of the solder bump 
after equipment book soma 3 mounting, Gap a can be formed between the supporter material 6 and a printed circuit 
board 5. 

[0071] Thereby, it can prevent the stress resulting from the supporter material 6 working to the solder bump 4 after 
equipment book soma 3 mounting. That is, the solder bump 4 does not have the flexibility of the bump height directi 
which this solder bump 4 originally has restrained. 

[0072] Therefore, since the solder bump 4 cannot have a bad influence on the connection, she can prolong the solder 
bump's 4 connection life, and can improve the solder bump's 4 connection reliability. 

[0073] Moreover, since the supporter material 6 can also be formed together in case the element loading substrate 2 i 
formed as a multilay er substrate by forming the supporter material 6 in the element loading substrate 2 of the 
equipment book soma 3, and one, installation of the supporter material 6 in the equipment book soma 3 can be 
simplified. 

[0074] Furthermore, positioning at the time of attaching the supporter material 6 in the element loading substrate 2 c 
be simplified by forming the supporter material 6 in the shape of a frame, and forming periphery section 6a of the 
supporter material 6 of the shape of a frame of a parenthesis in the same size as periphery section 2a of the element 
loading substrate 2. 

[0075] Thereby, installation of the supporter material 6 in the equipment book soma 3 can be simplified like the abov 
[0076] As mentioned above, although invention made by this invention person was concretely explained based on th 
gestalt of implementation of invention, it cannot be overemphasized by this invention that it can change variously in 
range which is not limited to the gestalt of implementation of the aforementioned invention and does not deviate from 
the summary. 

[0077] For example, although the supporter material 6 is a frame-like and the case where it was formed in the elemen 
loading substrate 2 and one was explained in the semiconductor device explained with the gestalt of the aforementio 
implementation Like the installation state of the supporter material 6 of the gestalt of other operations shown in 
drawing 4 or drawing 5 , you may attach four supporter material 6 of (refer to drawing 5 ) and height h in four each o 
corner 2c of the element loading substrate 2 at each (refer to drawing 4 ) or near the center of the four sides of the 
element loading substrate 2. 

[0078] The operation effect explained with the gestalt of the aforementioned implementation also by this and the sam 
operation effect are acquired. 

[0079] Moreover, in the semiconductor device of the gestalt of the aforementioned implementation, although the cas 
of the size of the grade as the element loading substrate 2 that the radiator material 9 is the same was explained as 
shown in drawing 1 , you may be the semiconductor device which attached the bigger radiator material 9 than the 
element loading substrate 2 like the semiconductor device of the gestalt of other operations shown in drawing 6 . 
[0080] Also in this semiconductor device, since the supporter material 6 is formed in the element loading substrate 2 
the same operation effect as the semiconductor device shown in drawing 1 can be acquired, the thermolysis effect in 
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aforementioned semiconductor device can be improved further, consequently the performance of the aforementioned 
semiconductor device can be improved. 

[0081] Moreover, in the gestalt of other operations shown in the gestalt of the aforementioned implementation and 
drawing 4 - drawing 6 , although the case where the supporter material 6 was formed in the element loading substrat 
was explained, the supporter material 6 may be formed in the mother board 10 (mounting substrate) like the 
semiconductor device of the gestalt of other operations shown in drawing 7 . 

[0082] That is, beforehand, the mother board 10 prepared in the predetermined part is prepared, and the supporter 
material 6 mounts the equipment book soma 3 in a mother board 10 by the mounting method of the semiconductor 
device of the gestalt the aforementioned implementation, and the same method, and manufactures a semiconductor 
device after that. 

[0083] In addition, in the case of the semiconductor device of the gestalt of other operations shown in drawing 7 , aft 
mounting of the equipment book soma 3, Gap a (refer to drawing 3 (c)) is formed between the supporter material 6 a 
the element loading substrate 2 by being prepared in the mother board 10 whose supporter material 6 is a mounting 
substrate. 

[0084] The operation effect which this explained with the gestalt of the aforementioned implementation also with the 
semiconductor device shown in drawing 7 , and the same operation effect are acquired. 

[0085] Moreover, if the supporter material 6 is formed so that a coefficient of thermal expansion may be large and m 
become lower than the height of the solder bump 4 after equipment book soma 3 mounting beforehand from not only 
thing but the solder bump's 4 solder explained with the gestalt of the aforementioned implementation, and the gestalt 
operation of others [ above ], the configuration, the number of installation, and especially an installation position wil 
not be limited. 

[0086] For example, about the configuration of the supporter material 6, you may be a pillar, a prism, or a sphere. 
[0087] Furthermore, you may be things other than a glass epoxy resin also about the material of the supporter materi 
6. 

[0088] Moreover, the material may not be limited to a glass epoxy resin about the element loading substrate 2, and y 
may be an alumina, a ceramic, etc. 

[0089] Furthermore, in the semiconductor device of the gestalt of the aforementioned implementation, or the gestalt 
other operations, although closure (protection) of a semiconductor chip 1 explained just in the case of the resin seal b 
the closure resin 8, the aforementioned closure may be the closure which used not only a resin seal but the cap etc. 
[0090] Moreover, the electrical installation of a semiconductor chip 1 and the element loading substrate 2 may be 
wirebonding connection which is made to reverse the front reverse side, attaches a semiconductor chip 1, and perform 
it not only to CCB bump connection but to the element loading substrate 2 with wire bond after that. 
[0091] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing among invention indicated in 
this application is explained briefly. 

[0092] (1) In case the equipment book soma of . semiconductor device is mounted in a mounting substrate, bump 
crushing at the time of solder bump melting can be prevented by having the supporter material which supports an 
equipment book soma at the time of a solder bump's melting. Consequently, while being able to prevent solder bump 
short-circuit, a solder bump's connection reliability can be improved. 

[0093] (2) An equipment book soma can be supported without crushing a solder bump, even if the weight of an 
equipment book soma increases by supporting an equipment book soma by supporter material at the time of . solder 
bump melting. While this is enabled to attach big radiator material in a semiconductor device and it can improve the 
thermolysis nature of a semiconductor device, highly efficient-ization of a semiconductor device can be attained. 
[0094] (3) By controlling a solder bump's height by . supporter material, and mounting an equipment book soma, the 
height of the solder bump at the time of mounting is securable. Since a solder bump's height can prevent a bird clapp 
low by this consequently, a solder bump's connection life can be prolonged. 

[0095] (4) It can prevent the stress resulting from supporter material working to a solder bump after equipment book 
soma mounting by forming . supporter material of material with a bigger coefficient of thermal expansion than solde 
and forming it so that it may become lower than the height of the solder bump after equipment book soma mounting 
Therefore, since a solder bump cannot have a bad influence on the connection, she can prolong a solder bump's 
connection life, and can improve a solder bump's connection reliability. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device which is equipped with the following and characterized by for the aforemention 
supporter material contacting the aforementioned element loading substrate and the aforementioned mounting 
substrate, and supporting the aforementioned equipment book soma at the time of melting of the aforementioned sold 
bump at the time of mounting the aforementioned equipment book soma in the aforementioned mounting substrate 
through the aforementioned solder bump. An equipment book soma equipped with the aforementioned element loadi 
substrate in which an element loading substrate is the semiconductor device mounted through the solder bump, and t 
semiconductor device was carried. The mounting substrate which mounts the aforementioned equipment book soma 
through the aforementioned solder bump. Supporter material which was formed of material with a bigger coefficient 
thermal expansion than the solder which forms the aforementioned solder bump, and was formed lower than the heig 
of the aforementioned solder bump after the aforementioned equipment book soma mounting. 
[Claim 2] The semiconductor device characterized by being a semiconductor device according to claim 1, preparing 
aforementioned supporter material in the aforementioned element loading substrate of the aforementioned equipmen 
book soma, and forming the gap between the aforementioned supporter material and the aforementioned mounting 
substrate after mounting to the aforementioned mounting substrate of the aforementioned equipment book soma. 
[Claim 3] The semiconductor device characterized by being a semiconductor device according to claim 1, preparing 
aforementioned supporter material in the aforementioned mounting substrate, and forming the gap between the 
aforementioned supporter material and the aforementioned element loading substrate after mounting to the 
aforementioned mounting substrate of the aforementioned equipment book soma. 

[Claim 4] The semiconductor device characterized by being a semiconductor device according to claim 1 or 2, formi 
the aforementioned supporter material in the aforementioned element loading substrate of the aforementioned 
equipment book soma, and one, and forming the gap between the aforementioned supporter material and the 
aforementioned mounting substrate after mounting to the aforementioned mounting substrate of the aforementioned 
equipment book soma. 

[Claim 5] The semiconductor device characterized by being a semiconductor device according to claim 1, 2, 3, or 4, 
forming the aforementioned supporter material in the shape of a frame, and forming the periphery section of the shap 
of a frame of a parenthesis in the same size as the periphery section of the aforementioned element loading substrate 
[Claim 6] The semiconductor device which is a semiconductor device according to claim 1, 2, 3, 4, or 5, and is 
characterized by attaching radiator material in the electrode forming face of the aforementioned semiconductor devic 
and the tooth back of an opposite side in the aforementioned equipment book soma. 

[Claim 7] The mounting method of a semiconductor device characterized by providing the following. The process fo 
which the element loading substrate or mounting substrate which has the supporter material which is the mounting 
method of a semiconductor device with the element loading substrate, and was formed lower than the height of the 
solder bump after mounting the equipment book soma of the aforementioned semiconductor device, and was formed 
material with a bigger coefficient of thermal expansion than the aforementioned solder bump's solder is prepared. Th 
process which carries a semiconductor device in the aforementioned element loading substrate, and forms the 
aforementioned equipment book soma. The process which arranges the aforementioned equipment book soma equip 
with the aforementioned element loading substrate in which the gap was formed between the aforementioned suppor 
material, the aforementioned mounting substrate, or the aforementioned element loading substrate, and the 
aforementioned semiconductor device was carried through the aforementioned solder bump on the aforementioned 
mounting substrate. The process which connects electrically the aforementioned element loading substrate and the 
aforementioned mounting substrate by the aforementioned solder bump while fusing the aforementioned solder bum 
and supporting the aforementioned equipment book soma by the aforementioned supporter material, The process wh 
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mounts the aforementioned equipment book soma through the aforementioned solder bump on the aforementioned 
-mounting substrate where it shrank the aforementioned supporter material while stiffening the aforementioned solde 
bump, and a gap is formed between the aforementioned supporter material, the aforementioned mounting substrate, o 
the aforementioned element loading substrate. 

[Claim 8] The mounting method of a semiconductor device characterized by providing the following. The process fo 
which the element loading substrate which has the supporter material which is the mounting method of a 
semiconductor device with the element loading substrate, and was formed lower than the height of the solder bump 
after mounting the equipment book soma of the aforementioned semiconductor device, and was formed of material 
with a bigger coefficient of thermal expansion than the aforementioned solder bump's solder is prepared. The proces 
which carries a semiconductor device in the aforementioned element loading substrate, and forms the aforementione 
equipment book soma. The process which arranges the aforementioned equipment book soma equipped with the 
aforementioned element loading substrate in which the gap was formed between the aforementioned supporter mater 
and the aforementioned mounting substrate, and the aforementioned semiconductor device was carried through the 
aforementioned solder bump on the aforementioned mounting substrate. The process which connects electrically the 
aforementioned element loading substrate and the aforementioned mounting substrate by the aforementioned solder 
bump while fusing the aforementioned solder bump and supporting the aforementioned equipment book soma by the 
aforementioned supporter material, The process which mounts the aforementioned equipment book soma through the 
aforementioned solder bump on the aforementioned mounting substrate where it shrank the aforementioned supporte 
material while stiffening the aforementioned solder bump, and a gap is formed between the aforementioned supporte 
material and the aforementioned mounting substrate. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing an example of the gestalt of operation of the structure of the semiconduct 
device by this invention. 

[Drawing 2] It is the bottom plan view showing an example of the gestalt of operation of the installation state of the 
supporter material in the element loading substrate of the semiconductor device of this invention. 
[Drawing 3] (a), (b), and (c) are the expansion fragmentary sectional views showing an example of the gestalt of 
implementation of the mounting method of the semiconductor device of this invention. 

[Drawing 4] It is the bottom plan view showing the installation state of the supporter material in the element loading 

substrate of the semiconductor device which is the gestalt of other operations of this invention. 

[Drawing 5] It is the bottom plan view showing the installation state of the supporter material in the element loading 

substrate of the semiconductor device which is the gestalt of other operations of this invention. 

[Drawing 6] It is the cross section showing the structure of the semiconductor device which is the gestalt of other 

operations of this invention. 

[Drawing 71 It is the cross section showing the structure of the semiconductor devipe which is the gestalt of other 
operations of this invention. 
[Description of Notations] 

1 Semiconductor Chip (Semiconductor Device) 
la Electrode forming face 

lb Front face 

2 Element Loading Substrate 
2a Periphery section 

2b Bump loading electrode 
2c Corner 

3 Equipment Book Soma 

4 Solder Bump 

5 Printed Circuit Board (Mounting Substrate) 

5 a Bump loading electrode 

6 Supporter Material 
6a Periphery section 

7 CCB Bump 

8 Closure Resin 

9 Radiator Material 

10 Mother Board (Mounting Substrate) 

H Height of the solder bump after equipment book soma mounting 

h Height of supporter material 

Gap 
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[Drawing 1 ] 




[Drawing 2] 
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[Drawing 4] 
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[Drawing 5] 
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[Translation done.] 



